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Abstract
Introduction
We aim to investigate Clostridium difficile infection (CDI) recurrence, severity, complications, and length of hospital stay in patients with and without
prior history of appendectomy who were admitted to the hospital with CDI.
Method
We analyzed retrospective data for 862 patients, 18 years and older, with C. difficile inpatients diagnosed between January 1, 2017 and December 31,
2018 and sorted into two groups, with or without prior appendicectomy, to look for outcomes such as recurrence, hospital stay, complications, and
related death in each group and use statistical analysis for comparison.
Result
There were 862 patients admitted with CDI, of which 122 (14.2%) had a prior history of appendectomy and 740 (85.8%) did not. Patients with an
appendectomy prior were older (median age of 75 vs. 69, p = 0.0033) and had a higher proportion of females (68.9% vs. 53.6%, p = 0.0017).
C. difficile recurrence in prior appendicectomy group vs. no appendectomy group was 12.3% and 9.3%, respectively, but no statistical difference was
noted (p = 0.28). Also, there was no statistical difference in complications like ileus, colectomy, and mortality related to CDI in both groups. However,
patients with appendectomies had significantly shorter hospital stays during C. difficile admission compared to patients without appendectomies
(median of six days vs. seven days, p = 0.0014).
Conclusion
Our study shows that there is no statistical difference in the recurrence, severity, and complications of CDI in the presence or absence of the appendix
but remarkably noted that people with prior appendicectomy had a shorter hospital stay.
Keywords: clostridium difficile, clostridium difficile infection, abdominal pain, antibiotics

Introduction
Clostridium difficile infection (CDI) is one of the most common infectious etiology of hospital-acquired (nosocomial) infections in hospitalized
patients [1]. The generally accepted theory for the pathogenesis of C. difficile involves the disruption of normal intestinal flora, typically in the setting
of prior antibiotic use, which allows C. difficile to proliferate [2]. The clinical spectrum of CDI ranges from mild diarrhea to fulminant colitis with
shock, ileus, toxic megacolon, and death [3,4]. Recurrent CDI is defined by the resolution of CDI symptoms while on appropriate therapy, followed by
the reappearance of symptoms within two to eight weeks after treatment has been stopped [1]. There are several risk factors for CDI and recurrence,
such as age greater than 65 years, prolonged hospital stays, use of antibiotics other than C. difficile therapy, use of antacid, or immunosuppressive
medications [5-7]. These risk factors suggest that the interaction between the host immunity and colonic flora disruption plays a significant role in
CDI severity, recurrence, and length of stay.
The vermiform appendix is theorized to serve as a microbial reservoir and plays a vital role in the maintenance of colonic bacteria after serious gut
infections [8,9]. The idea that the appendix has the ideal environment to maintain enteric bacteria in biofilms is reasonable, and its role in immune
protection may be based upon providing normal colonic flora in times of need [8,9].
We aim to investigate CDI recurrence, severity, complications, and length of hospital stay in patients with and without prior history of appendectomy
who were admitted to the hospital with CDIs.
This article was presented as a poster presented at Digestive Disease Week, Chicago, IL, USA (Essrani, R. Mehershahi, S. Hossain, MR. Ravi, SJK,
Berger, A. Mehmood, A. The Impact of Appendectomy in Clostridium Difficile Infection and Length of Hospital Stay; May 2020).

Materials and methods
We analyzed retrospective data for 862 patients, 18 years and older, with C. difficile inpatients diagnosed between January 1, 2017 and December 31,
2018. The study was approved by the Institutional Review Board. The requirement of informed consent was waived at the time of approval due to the
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retrospective design. The charts of 87 patients who had been identified with a reoccurrence of C. difficile after their index admission were manually
reviewed by the investigator to confirm the reoccurrence and to assess if a patient was treated with a fecal microbiota transplant (FMT). Baseline
characteristics were compared using Student’s t-tests, Wilcoxon rank-sum tests, or Pearson’s chi-square and Fisher’s exact tests. Mortality was
compared using Kaplan-Meier curves and log-rank tests. Due to high post-discharge patient mortality complications of C. difficile and reoccurrence
were analyzed using Fine-Gray subdistribution hazard models where death was treated as a competing risk. Linear regression models with a natural
log transformation of hospital length of stay were used to estimate the percentage decrease in stay days for patients with a prior appendectomy
compared to those without. Results are also reported from a multivariable model adjusted for age and sex.

Results
There were 862 patients admitted with CDIs, of which 122 (14.2%) had a prior history of appendectomy and 740 (85.8%) did not. The median age at
the time of admission was 70 years and 55.8% were female. Patients with an appendectomy prior were older (median age of 75 years vs. 69, p =
0.0033) and had a higher proportion of females (68.9% vs. 53.6%, p = 0.0017). Groups were similar with respect to body mass index (BMI), lab
values, blood pressure, and comorbid conditions (Table 1).

Table 1
Comparison of Baseline Demographic and Clinical Characteristics of Patients With and Without Prior History of Appendectomy

There was no statistical difference in complications like ileus, colectomy, and recurrence of CDI in both groups. A total of 33 patients (27.3%) with a
history of appendectomy died during the study period compared to 264 patients (35.9%) without an appendectomy (log-rank p-value =
0.0736). Patients with appendectomies had significantly shorter hospital stays during C. difficile admission compared to those without appendectomies
(median of six days vs. seven days, p = 0.0014) (Table 2).

Table 2
Comparison of Outcomes for Patients With and Without Prior History of Appendectomy

Patients with a prior appendectomy stayed 23.4% fewer days in the hospital compared to patients without appendectomies (95% CI: -33.4%, -9.6%).
After adjusting for age and sex, patients who had a prior appendectomy stayed 23.3% fewer days in the hospital (95% CI: -34.3%, -10.6%).
A total of 84 patients experienced a reoccurrence of C. difficile, of which 15 (17.9%) had appendectomies prior and 69 (82.1%) did not. One
appendectomy patient and three non-appendectomy patients received an FMT. All four patients received an OpenBiome transplant. Patients did not
differ with respect to baseline characteristics or if they received FMT (Table 3).

Table 3
Comparison of Patients With and Without Prior History of Appendectomy Who Experienced Reoccurrence

Discussion
C. difficile colitis is a highly prevalent infection cause by an anaerobic, gram-positive, spore-forming bacteria known as C. difficile. The CDI has a
wide spectrum of clinical presentation ranging from non-severe, severe to a fulminant colitis [3,4,10]. An epidemiologic study conducted in 2011
identified 453,000 cases and 29,000 deaths associated with CDI [11].
It has been hypothesized that the appendix serves as a microbial reservoir and plays a vital role in the maintenance of colonic bacteria after serious gut
infections; therefore, there is the impression that patients who underwent appendectomy are at a higher risk of developing recurrent infection but not
initial onset of C. difficile-associated colitis [12].
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Current data demonstrate conflicting evidence on repercussions of a prior appendectomy on CDI. According to Im et al., patients who had an
appendectomy done were found to have an increased risk of recurrent CDI and were also associated with a more severe clinical course [13]. In
contrast, Franko et al. found no effect of appendectomy status on recurrence of CDI [14]. The aim of our study was to determinate CDI recurrence,
severity, complications, and length of hospital stay in patients with and without prior history of appendectomy who were admitted to the hospital with
CDIs.
As mentioned in the results, among 862 patients who were included in the study, only 122 patients had an appendectomy done in the past, and no
statistical difference in the incidence of recurrence was found between the two groups (15 patients with prior appendectomy who represent 12.3% of
this subgroup and 69 patients without appendectomy who represent 9.3% of this subgroup had recurrent CDI). Older age, renal failure, and underlying
comorbidities are frequent risk factors for complicated CDI [15]. In our subgroup with prior appendectomy, the median age was 75 years, which was
higher compared to the non-appendectomy group that was 69 years. This could be a confounding factor that may have created a difference between
the two groups, contraintuitive to what would be expected the group post appendectomy would be at a higher risk for recurrence (explained by their
age and by appendectomy itself) compared to non-appendectomy group, but our results as mentioned before showed no difference. Data from multiple
studies have suggested a possible protective role of the appendix.
The appendix has been described as a well-known site of production of IgA, the predominant immunoglobulin in the gut associated lymphoid tissue
(GALT) system [16]. Several studies have pointed to an association between IgA levels and C. difficile colonization and infection [17]. According to
Azrad et al., serum IgA was shown to block inflammatory response by suppression of phagocytosis, chemotaxis, and cytokine production [18].
Considering this information, it would be expected that the non-appendectomy patients would have a less severe form of this infection and therefore
have a shorter length of stay compared to the appendectomy patients. In contrast, our study found that patients with appendectomies had significantly
shorter hospital stays compared to patients without appendectomies. We can imply this difference could be related to faster response to treatment in
the case of appendectomized patients. Because of the lack of good evidence on the subject, we suggest further study on the matter.
The study has several limitations as it was a retrospective study, with a relatively small sample size that reflects only those that came in our hospital
from January 1, 2017 and December 31, 2018. Due this we were not able to do stratified analysis to rule out other confounding factors, such as
difference on age, proton pump inhibitor (PPI) consumption, enteral feeding, and gastrointestinal surgery.

Conclusions
Despite what has been described in previous studies, we found there is no statistical difference in the recurrence, severity, and complications of CDI in
the presence or absence of the appendix but remarkably noted that people with prior appendicectomy had a shorter hospital stay. Most of literature on
this subject is based on observational data and retrospective studies that limits external validity of the data; further, prospective studies are warranted
to validate the result.

Notes
The content published in Cureus is the result of clinical experience and/or research by independent individuals or organizations. Cureus is not
responsible for the scientific accuracy or reliability of data or conclusions published herein. All content published within Cureus is intended only for
educational, research and reference purposes. Additionally, articles published within Cureus should not be deemed a suitable substitute for the advice
of a qualified health care professional. Do not disregard or avoid professional medical advice due to content published within Cureus.
The authors have declared that no competing interests exist.
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